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asked to put the stimuli together’ in another way. A scoring scale was 
_ constructed based an the use ofthe horizontal plane and the use of a 
.single stimulns attribute at ‘a time. In general, data tend .to ‘ 
reaffirm the existence of developmental changes in stimulus 
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behavior. Findings also.support the expected hierarchy of dimensional 
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form as a stisulus dimension. (SB) 
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- SCANNING BEHAVIOR IN A CLASSIFICATION TASK 
‘oj. + Willdam J: Meyer 


© 4 ‘ ‘ 7 
This study is concerned with certain presumed developmental changes that 


occur dn the aay ‘behavior’ bs children while engaged ina saa simple 


ram classification task. © wenhdary concern of the study. was to reaftiiy that there 
— ’ cts ate 
are developsental changes in ‘stimulus pEatsreqies ‘and ‘in the ability to employ * 
s . 5 ‘ -. 7 5 . » 


‘evarway (double) classification systens. ‘ co Ae 
Interest tn Streriaiag: behavior is telatively recanty | (Teabaaso and Bower, 1968) 
and is conceptually conperned with those variables, presumably’ cognitive, that 


mediate performance on varieties af- teaaks, especially discrimination earning oo 


‘ 
—_ 


classification tasks. The general model t satwite both experimental as ae as deq~ #8 r 


criptive research; that is research that examines dee {nteractién henna copitiive, 
. demands (stimulus characteristics) and sihines characteristics. (crganisnic states). ‘ 
Significant contributions to this literature have come from, Piaget (1969), Olson nog 


(1970) and: the: Russtan Paychologists; especially Bokolov (1963). In e most general a 
4, - » 5 
sense,. these théorists have argued that there +s a syetumatic developtient of: per e* 
5 | 


ceptual strategies that children sp ge given a Specific task Semend. It is vunc ear 1 


¢ ¥ 


» ) from these. ‘thdorétteal pastesons how perception and cognition interact; that” is, are — 
e 2 OS a 
changes in pea behaviors a reflection of changes in cognitive structures 


oe . * - 


(competénotes) or ‘are perceptual acts and perceptual, development tronezphite go ‘cog- 


nition? It meals seem that the issue here is dintick tb that raised by | } a ai 
a > 


e . 


with, reagent ne the relationship between language 


d cognitive deveXopment ; is 


oF 
En Language the reflection of _Seentbios or is 1 guage the sine-qua-non. of anitctant. 


e 


With saupack to ievsnnidin. it does not Jeem. likely that the problem can be empiri 


cally resolved because the tasks employed to, determine cognitive ‘growth (the vauksib 


‘ conservation tasks for example). “also) involve sensory (perceptual) inputs. The 


Yo 


‘ . eta fe. kK : , . mn 
ar Bo gh ae a 3 . “oF * oy 


i 
question of separating these systems seems ; futile. A siethaee better conceptual 


strategy is to sédape thi notion that domains of sommeatatiotee are interrelated 


; (to a greater or lesser degree) and that change in one domain occurs in harmony 
as 


. with the other domain and ane eaiaee the growth in the other domain. Essentiefly, 
this is. the Sine ‘takes by Olson (1970) and Meyer and payee (1974). Elkind (1969), 


‘however, in’ his extadbive, work on decentration adheres to Piaget’ 8 somewhat vague 


notion of a "partial isomorphien" between perceptual processes and cognitign. 


Despite these ambiguities there is an ‘eccum lating body of data demonstrating dae 


" 
. 


the visual strategies used by children change in systematic ways with joccexsing 
“age. *(Mackworth and Bruner, 1970; Olson, 1970; Vurpillet, 1968; Zinchenko, Chzhi-Tsin, 
and ois 1963; Mackworth and Otto, 1970; Q'Bryan and: Boersma; 1971; and Meyer 


and Dwyer, 1974). These studies generally indicate that younger’ children are’ “appar 
‘ ae 
ently less systematic in their explorations of st Muli and that their behavior is 


, 


governed-more by the perceptual characteristics, of ty task than its more inferen- 
tial cognitive fystures. In the foregoing studies, very precise eye movement re- 
cordings were made providing the investigators with detailed descriptions of the. 


children's fixations .and patterns. The research reported in this study employed 


sé‘ 


a comparatively gross system but one nevertheless dequate to the purposes of the 


study; namely the sequence of stimulus selections jused by children at two age levels. 


. 


It was assumed that -for. thé developmentally more complex tasks, the children would : 
‘ ; 


demonstrate ai rere selection patterns and that these variations would occur 


both between age groups and within age groups, ; 
* 


¥ There is a one that extends back quite far with respect to shanges in 
children’ s preferences for stimulus dinecetous .. Brian and  Seotenouati (1929) found 
that children grouped ‘stimuli in terms © ota prior to age three,’ chs from three 
_ years through six years grouped in terms of ‘colors, and finally réturned to form. 


They did not find sex differences. Kagan and teakin (1961), using children ranging 


4 


= , . a s Ye . By er | oe er Died ~~. © aah eee ra 


e 1 v . 7 eee * 
oo « oe. a, 4 4 : 5 rad « aed ; ; oe . 
“ ewe - * Be, s ® . . - e 
ws — , aad ce a ‘ 
— age a fy: Ee F ‘ ® ¢ Fae * ms 
eis Bo, cd ; ‘age from 3+9 ° to 8-6, and comparing sex, “found that all the children pre- 


ferred form to cutee and color @ size; in fact, ore was rarely “selected by the 


oe , 
J o 


“children, “The results did suggest. that, ‘older girls Rear SLT ES color more han 
: Ras - older hovks ‘but Fae authors gould not . eter a’ yrs explanation for. this finding. 
The préfergnce foi, foe was shown in .a study by Smiley and Weir: (1966) who were 
s primarily incacdaced: in Jcreisvine a procedure for itteves yee May stimulus 
‘ preferences among children for use in other studies (reversal-non-reversal shift, © 
/ for example)’ where it was thought that stimulus preference might have a direct 
". dnfluenge on the outcomes of those experjients, It seems reasonable to conclude | 
from these data that children do possess — for stimuli, that these pre- 
ferences are ieletad to age, and in all probability to level of cnc function- 
ing.' : ‘ 

The development of double classification skilla, the ability to siimlteneousiy 
droup stimuli on two or more dimensions, has recéived considerable attention ae the 
research, literature (Kofsky,. 1966; Inhelder and Piaget, 1964; Shantz, 1967; ail a 

- and Day, 19713 Parker, Rieff and Speer, 1971). One of the primary procédurés involves. 
the use of a matrix which combines two dimensions ‘an’, leaves a cell open. The child. 
. is given several sess ia and selects one with whick tq “fl, the open space; one. aa 


x : 6 
ae stimulus: contains one of "the ‘Jingle attributes, a second the secon single stimulus. 


¢ the third concur both sctiult, and Pinaliy random’ stimald are. included. This task 
td of, aay 
Be ‘is quite difficult and is not potty achieved until apprdkinately age - ‘ten’ yeares 
‘ ; 
The prouedite used in rear! study is not nedrly as structured as in the ‘matrix; .pro- 


’ “ce 


cedure and ‘should, therefore, be mote difficult fox the, ehtideea? -In addition," our 


‘oldest ateple of children are considerably below cei panies “However, ‘it is not the 
- . j i whee a“ ce 7 


. 


a * ; f Tne 
purpose of this study to develop normative data with ‘respect t@ dimensional prefer- ~ 


, ‘ences or multiple class{fication, but rather to describe how children select stimuli 


of different preferential: value. « Rey , ae 3a 


_ METHOD 5 


. eo; ’ 


‘gubiauen, The ‘subjects | were 24 preschool (sem age | k- ~8) and 24 first gradg, tnigan 


eee ‘se 10)., children. All children were drawn from a niddle- ~class suburban school 


¢ 
atatrtet( an were event? distributed with’ respect to sex. All the children “ane” 


“entirely cooparactoa ‘as no subjects were iost;. be 43 > ee 


* a 


oe The major featured of the protedure used in this study included , an. 


‘opportunity for the children to group the stimulus dimensions which in. this case: 


= waKe form, color and size. | Since the study “is not concerned wary: tas ‘children’ 8 
ability to discriminate the values (red-blue-green; ‘Lerge-spall and cube-ephere~. 


" pyramid) the ‘dj fferences in’ the ‘stinatus’ values were trighly discriminative. There a 


“4, were available 18 different stimuli. Tous, ne children with normal “sensory 
acuity (all the children were pormal), i, Would be easy for them to discriminate 
: ‘- 
Ps ‘the stimuli, in this case classify ‘them, “agcording to the predetermined categories. 


The snadeten, then, is whether’ the children would spontaneously aie the classifica= 


' 


‘tions. It should be noted that-in addition ‘to the single stimulus dimensions, the 


: children seats also Aliie classify the stimuli’ (foza-cotor, form-size, color-size) 
. fre ; 
/ or fort a triple. classification (size-fotm-color). 


Ag noted in eli introduction to. this report, ‘there ts already, a considerable” 


e 


acy: of research evidence solver developnentel changes. in saliericies of stimilus 


- * 


dimensions and in ‘areal sefse'new data would be trivial. Our major concern, nee 


dis with the selection sequences suak by: the children in selecting stimuli fortheit 
: ‘assidtcationas cul: an ‘effort to obtain these data, the 18 geometric forms were 
‘ arranged ina} x 5 ‘matrix (seven stimuli were randomly selected from among the 18 
to complete the 25 stimulus matrix) - using the same ‘atrangenent for each presentation 
fe to each child and for all chijdren. It fs recognized that thé selection Scicces = 
which will be ‘eported MEFs, because of the single matrix arrangement, confounded 
a 7 v 


. with arrangement; ‘this procedure was necessaty because of time /and subject restric- 


tons." In defease of the procedure, it is felt *that our indices of aeguenees are 


i ibe — 


. : 8 
“0 


not specific to stimulus arrangements but rather have a wider generalization value. 


Each child was seen individually Ya the Department of Hagalolagy 8 Mohile 


“+ Laboratory; which was cohnected ty cable to the edoperartng school. ‘ites use of. the 


"*sLabotatory, made Bane roadtis" available “a provided ‘a ‘constant environment “devoid 


of: "exERgueDis noises ann other distractions: | ‘The matrix of stimuli was placed before’ ‘s 


‘ 


the child who was SREP CUEEER haat collect, “put together” yall the sti that go to~ 


gether and. then to state how the stimuli were ae same. hides completing the first : 


“ ; trial, the stimuli were rearranged and the child was reminded of the mage of his 


- ; first coiléction and told to put the stimuli ‘together in another! way. If it became’ 


sy 


of “apparent that the ch4ld was using the previougly employed dimension, the: stimuli - 


’ 


were teturned to, thats original positions and the child reminded that he had already 
used that. dimension. _If this procedure déd. ndt aver to another’ aay ‘for pakagern, j 


izing the stimult, ‘the ‘child was terminated and his score was recorded as "one" and 


the basis of his ginaia selection noted. Paeeeety the, ‘children could eg two 


: ‘ of ‘the dimensions © (form and COLOEDS no child nats a triple Asssificacion, ’ 


* ~ is buy resurts «OG “ a bs. 
‘ ‘, : 4 w5 
‘A preliminary analysts of Be data” was run to determine the “degree to which © 


lei ™ ? Ld x ‘ 
, ,. | oir data corresponded to those reported in earlier studies related to dimensional . ay 


preferences. It will ‘be: recalled that it was expected that the older children would 
i ‘ 5 ‘ 
show a. greater preference for the form Sauintnn while the _younger ehiiace, it’: ‘ 


c-  ’ . was ‘aseumed, would show a. preference for the color’ a daca. It was further sshneed - 


chee the older children would be more responsive to tiie size dimension ‘than the 
J younger children, wichough it was not dinad how suet meee: sensitive they might is 
tae -considering our data, it ‘Qe be recalled that our procedure eatene the children’ 
% co to respond after their initial grouping... ° Thus, our resulta, in some respects o Avia 


be at ffecunt, “anpecteliy with. respect to the younger children's ability to etoup on 


the basis of color. 


’ 


’ 


i i 


various dimensions by age level. 


-Percent Older Chi®&ten's ‘Dimensfonal Selections at Each Trial 


ry 


Trial/Dimension 


FY 


b 


c 


6 


’ 
4 


‘Table lL’ 


Y 


: " Summarized in Tables 1 and 2. are the percentages of children selecting the 


4 0 b @ % 17 4 Q.: 
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yg fae: z 0 0 ee. 
aa 0 0 0° 0 0° 0 
. vO 23 15. 1 0 0 Ai 5. 
sh a ae ‘e a ; * : | 
- % 4 
. P . ; . +4 
op ee 8 ; 


¢ 


; . \ 4 : ° . 
not, influence -children’s selective behaviors in any significant way although, as 


cy 


Subsequent analyses will show, the effects: are not ‘quite as eirong as those re- 


ported by others. Examination of ‘Table 1 shows the expected nierexchy of dimen- 
onal preferences; form, she size. There were relatively few children who , 


generated double classifications and most of tone involved their prateaved 


. dimension. All of the older children were able to classify on the basis of form 


~ 


and color and 75% slesedfted ‘on the basis of size. It is unclear vhether the 15% 
is high or Loy vince there are no other data .of this type avadiaiie, That the 


children did not use dotible classifications with any fremmeney is not. surprising, 


MI , 


at least in a Piagetian sense, since this competency probably occurs at a somewhat 
later age. | : " : “ v 


The data in Table 2 are for the younger children and show a somewhat different 


*picbure thgn for the older children. First, the older children were able to classify 


53% over all trials whereas the younget children classified on only 27% of the 


. | : 2 rv. 
trjals. _ The major reason for this difference was the inability of the younger child- 


ren to uge size as a basis of classification’ and the fact that no young child em- 


i] 


ployed, a double classification.. A second characteristic of the younger children's, 


‘data is the less clear preference for sony as a stimulus dimension and, of course, ie 


me 


the higher percent of these children adhe could fot, or vould not, classify on the 


basis of color. ‘In bi the data lends support to the findings of others that - 


‘ there are developmental differences in stimulus Ed ebabu a 


. 


A series of statistical tests were Conducted to determine the strength of the 


6 . ~ 


, relationships described. In ge’ instances these tests involved chi-square or Z 


tests for the differences batunen independent or Pepeicest proportions. The first 
two tests conducted were run to vat if there exist significant age differences 


in choice of dimension, Trials one and two were quamined separately and in neither 
zi” ; bd | 


cw . . ‘ ‘ 


1, respectively. In othe? words there were no age differences in the number 
n who sdlected codor or ‘form of itive arial one or two. A more direct 
comparison of the two groups with respect to choices on each nett was made using 
the Z test for independent groups. The Z for trial 1 use of form between une 
two age groups was 1,6; the Z for use of color on trial ‘1 was also 1. ae neither 
“of these were statistically significant. A comparison of the two age groups with 
respect to the use of acini on the second trial resulted in a z of 4.6 which is 
significant at the .01 level. Performance of the age groups’ on the deeond tral 
with respect to form approaches statistical significance (Z = ]. 24 R- = ss 
In summary the analyses suggest that the procedure ‘may have had some effect i 


‘on the performance of the "children But it was minimal. It is alSo possible that « 
the characteristics of the children influenced .the results in the sense that they 
are developmentally “advanced over comparison groups desslatie in the literature. 
jt is clear from our data that fewer at the younger children were aware of the 
shia divietatentibin or at least categorized on that basis, and that few of the - 
older chtidres were able to make double a asntttoetiank, These data are certainly 

_ consistent with theoretical considerations as well as other empirical] findings. i 

‘The remaining aspects. of the results section is concerned with the primary 

A puryose of- this studs namely the description ‘oe how children investigate the 

etimulus array - -and aelect their “idea A major problem with this aspect of 

thé problem was ‘concerned with hi to score the’ response sequences used by ‘the 
children in chindt choices, in such a way that they made conceptual sense. The 


final so¥Fution may well,be an over-simplification but it seemed that children who 


gélected one stimulus ‘attribute at a time in a sequence from left to right or right 


to left probabily were demonstrating the most mature behavior. No differentiation 


i0 


—~ 


was made between direction (left-right), so long as it was horizontal, on the’ 
’ . . 
grounds that mere enitoseicy might well dictate right-left-right-left, etc. So, 


the major coricern wag with the response sequence being horizontal. Next, we 


siesiid a vertical selection of the same dimerfsion as the hext most t’ sophisticated: 


’ ‘ 


response. Note that we are assuming rNat a child who can retain the same stim- 


ulus property over all selections is displaying more sophisticated performance 


(coding?); this is purely an srblevacy assumption. In summary, our scale is 
; Ae ~ 


based on the use of the horizontal plane and the use of a single stimulus. attri- 


bute at one time. With these criteria in mind the following scale was employed: 
; : 


1. 7 Points Successive adjacent identical stimuli (Horizontal) 


’ 


y 
2. 6 Points Successive adjacent identical stimuli teartdeat) 


3. 5 °Points SUECOERES gagaEen identical stimuli (random) 


4. 4 Points Successive cnbice. of stimuli (vertical) 
» 


5. 3 Points Successive choice of wtinatt (horizontal) 
* ~ ; = ‘ $ 
6. 2°Points Successive choice of stimuli (random) _ 


-\ 7. 1 Point Random selection ‘of stimuli (vertical /hoxtzontal) 
- The stale obviously parattn the determination of a fetal score frceach sub- 


\ 


/ 
Ject which would be a function of the number of categorizations) lade. This pro- 


‘cedure would, however, confound the data with age. It was -decided, therefore, to 


/ 6 y 


“ J . 
examine age differences on only the first two trials and then to examine the per- 


formance characteristics @f the older children as the categorization behavior be- | 


come more complex. "yee : a 


Ee eZ . . 
Table 3 summarizes the means. and standard deviations for each age group dn 


terms ofthe particular stiftulus attribute, (direct age Genpastanas/snectte only 


‘the form and color concepts; or the first two trials. 


Pd 


a 


: - Table 3 


Mean and SDs Scanning Scores for Form and Color for 


Young and Old Children 


® ‘ 


An ANOVA involving one variable between groups (age) ‘and one variable within 
groups (acinais selected; form vs color) was conducted on thé derived des of 
selection proficiency. The restlts indicated a signi icant ate effect AF “ 3.9; 
d£ 1/94; p = .001); neither the itintud ‘nor the stimulus by age interaction was 
significant.. With respect to the selection of the size dimension; for the older 
subjects only, the predominant strategy was to aelact alternate sizes (large, 
small) or group as‘ the .stimuli occurred. In every ne of the 18 cases the direc- 
tion of aafacdich was horizontal. 


1 DISCUSSION 


« There were relatively few surprises in the data especially with respect to:’: 


' 
. . 


the age differences in the number. of stimulus dimensions selected and the pattern 7 
of aelections. Perhaps the ‘one minor exception to this conclusion was, the finding 
that the distinction in the use of color and form anong the younger children: was 
ot as sharp as one ‘might have imagined in ‘light of bother deta (Brian. and Good- 
enough, 1929). Although this minor difference may have been a function-of the 
proceduven used ‘in this as.opposed to the earlier study, there may well bé.a more 
theoretically inteveating explanation. The case assumes that our children were 


cognitively more mature. Thus, iy is proposed that ‘as children mature cognitively 


12 oe" ¢ 


. 


(develop and elaborate structures), they a aware of the stimulus dimensions 
available in their environment. oviously, children can ‘discriminate colors Jong. 
before they voluntarily employ ne as a babe ‘for categorization. . Similarly, 


young children are aware of size differences bat even .ag late as seven years they 


thetical argunent ‘being made here! is that.in most situations neither color or 


size are particularly important’ stimulus attributes and are therefore ignored. 


? 


. - ; : 
This ‘position is more than a reinforcemént position because it suggests a reason 


why younger children, and some ("slower") older children do not know the names of 


| the primary colors; they are unaware of color as a stimulus dimension when en- 


. 


bedded in-other dimensions. If this argument is ‘correct, it would suggest that 


_ the mere act of teaching children the names of colors achieves little more than 
, ? . ‘ * . a f > 
.teaching them the names of colors. 


‘ . 
. 6 


. The important data found in this study relate to the i cea in strategies 
used by the chi dren with easier as opposed te the more difficult dimensions. 
Specifically, ‘ie found that older children; when seonslas ba the basis of soiee 
or or ford select a specific stimulus property and esha that property in a syste- 
matic horizontal direction proceeding uneda they siiaant all members of “ dimen- 
sion. Younger, chifiren, with respect to form and color, can, in fant, adequately 
group the stimuli but do. so in a much more random almost haphazard fashion’ It 
would appear that the younger children are more bound by the:4emediate stimulus - 
event Bue as it éjtned out, that event could stent almost anywhere in-the matrix. 


- 
Some of. the patterns of choices were ‘ileeiniis similar to the descriptions .of eye 


= a 
tracks reported by Mackworth and Bruner (1970) and Zinchenko ees anda fens 
. ‘eann: ‘across: the space of the matrix which, in the case of these two —e 


gained ha, achiecty seeenrtally little or no useful {aformation. It.is, of course, 


unclear why this phenomena occurs and it does not seem adequate | to suggest that 


* 


13 


“, systematic scanning (or stimulus selecting) is a function of having been taught 


to read (although surely reading had some direct effect on the left-to-right oa 


choices of the aii children 1 in this #tudy). ‘There eS something 


described by White (1965) in a broad variety of ea itive ‘Bahaveones Further . *. 
} research is clearly ‘needed to identify’ the precise nature ‘of these mechanisms. 


{ = ‘ . ’ * 
A parallel set of behaviors was observed among the older children when they 


1 
-~ 


were working with the size dimension and with those few older “children who were ? 


; ; ae - ‘ : 
able to generate multiple classifications. Specifically, though the older children. — 


maintained a systematic seqyence of choices, they selected each stimulus as it 
. a > oe, : ? } 4 
occurred rather than collecting all ‘identical stimuli at one.time. In other words, 
; ol ss . 


it appeared that as the stimulus dimension(s) became more complex, or at least, 
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less familiar to the onglds the grouping behavior became somewhat less ' ‘mature'', 
This finding 1s consistent dith the general observation: that as problems become 


. more difficult, human beings’ often revert to behaviors which have been previously 
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successful. : z 3 ie oF A) ' 
in final ‘observation seems vortiivhie from these data. It weil seem that in. 
' organizing -stimuli for’ young children, salient SAUCES (as ‘defined by: the mouhe) 
sould be clearly isolated and not cluttered with other trrelefant stimulus fastunes* 
- ' often included for aesthetic pur@oses.. Indeed, it might be worthwhile if more 
authors and other developers of learning eateries would pretest their work to de- 
termine that’ dn fact the child is. even aware of what the adult views as the salient 
-_ : feature, It would also appear’ that children who are unable to voluntarily systema~ 
tically search timuive arrays should probably not be expected to readily learn to 
: read; and this goes ‘beyond the issue of whether the child can employ multiple 
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classifications. Thus, in addition to being able to decentrate, as Elkind . 


has shown, it also appears that the child needs to know: how to search fpr, salient 


féatures. In the judgment of this investigator, when the child decentrates he 
Probably also begins a more systematic search pattern and this presumed relation- 
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ship, it is suggested, is a function of cognitive development and not a perceptual _ 
function. ~ i> - : 


‘ 


’ REFERENCES - 
Brian, C. Pe & Goodénough, F. L. The-relative potency of color and form per- 
ception at various- ages. Jpurnal Experimental Péychology, 1929; 12, 192-213. 
a ° a . s 
H, Reese (Eds.) Recent Advances in Child Development Research. New York: 
Academic Press, 1969. PP- 2-29. : 2 


Furth, H. Thinking atieut language: Peychological saplicattons “of” deafness. 
New York: Free Press, 1966. 


Inhelder, B. & Piaget, J. The early growth of logic in the child.- London: — 
‘Routledge & Kegen Paul, 1964. 


Kagan, J. & Lemkin, J. Form, color, and size in children's.conceptual behavior. . 
Child Development, 1961, 32, 25-28. ; 
Cente E. A scalogran study of classi ficatory developaant. ‘Child Develo ment, 
\ oS ‘ 


1966, 37, 192-204. . ae : . 


Mackworth, N. and Bruner, J. How adults and children search and recognize pictures. 


_ Human Develo t, 1970, 13, 149-177. 


* 


Mackworth, N. and Otto, D. Habituationgof the visual a wrteirin response in ad 


children. Rorcogice and Psychophysics, i970, 7 1 173-178. 


Meyer, W:, & Dwyer, M, The interactio stim rientation and age. Final * 


. 


Report,’ National Institute of Education, 1974. 


so! Bryan, K., & Boerena, F. Eye tovenents, perceptual activity, ne conservat fot 


‘development. Journal of Experimental Child Psychology, 1971,; 12, 157-169. 
Olson, D. R. Cognitive Development. New York: Academic Press, 1970. 


Parker, R. K. & Day, M. C. The use ‘of perceptual, and abstract attributes in 
i * multiple classification. Developmental Psychology, tov, 5, 312-319. 


* 
° * 


16 


‘er eee. a or C. 2 35% 


"Parker, &. K., Rieff, M. L. ‘ Speer, s. J, ‘ Teaching multiple classification to 


"yhdag Giiliteed. Cité Devslaomasr, 1971, 42,-1779-1789. 


r 


oa Piaget, Ji The Mechatitens of Perception. ‘New York: Basic Books, Inc., 1969. - 


Shantz, C. A developmental study of Piaget’ 8 “thedi. of ispicad multiplication. = 
, Merrill-Palmer Quartetiy, 2 


“ = Suiley, Ss. S. & Weir, M. .. The role of dimensions i [ae ie reversal and 


non-reversaleahifts. Journal Experimental siisa Paychology, 1966, 4, 211-216. 


Sokolov, Y ns: : Perception and tthe Conditioned Reflex... New York: Pirgieos Press, 


967, 1 


' ’ ‘ . - toes 


1963. * a “e : F a ag! 
? & 4 * . . ’ . . ty, Pi A 
».. ° Trabasso, t and Bower, G. Attention in Léarhing: Theory and Research. ~ New York: 
"Willey and Sons, Inc., 1968. ie se Die ee tes OE «a 


r 


Vurpillot, E. The development of semning strategies. and shake relation to ‘visual 


differentiation. Jdéurnal of TeSerbetat Child Psychology, 1368, 6: 632-650. 


, White, S. Evidence for a hierarchical arrangement of learning. crdeaanae’ Ii L. 


Lipsitt' & Spiker, C. (Eds.) Advances in Child Development and Behavior. Vol. 2 


New York: Academic Press, aie PP. 187-220. 


*Zinchenko, vey Chzhi-Tsin, v., and Tarakanov, Vv. The formation and development 


of perceptual activity. Soyiet Psychology and Psychiatry, 1963,.2,:3-12. | 


